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(54) ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illuminator whose illuminating 
efficiency can be enhanced and a projection type display device which provides 
bright and high- contrast display. 

SOLUTION: The illuminator 1 to be used in this projection type display device is 
provided with an LED array 2 having a plurality of chip LEDs 8R, 8G, 8B, a 
plurality of tapered rod lenses 3 which are provided in correspondence with 
respective chip LEDs 8R, 8G, 8B, a rod lens 4 common to the plurality of tapered 
rod lenses 3 and a light-emission lens 5 for making rays of light entering from the 
rod lens 4 exit with prescribed outgoing angles. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared corresponding to the light source which has two or more 
solid-state light emitting devices, and each of two or more of said solid-state light 
emitting devices. While incidence of the light from said solid-state light emitting 
device is carried out from an incidence end face and outgoing radiation is carried 
out from an outgoing radiation end face, two or more taper-like transparent 
materials with the larger area of said outgoing radiation end face than the area of 
said incidence end face, The lighting system characterized by having the optical 
element to which outgoing radiation of the light by which incidence was carried 
out is carried out with a predetermined outgoing radiation include angle from said 
taper-like transparent material. 

[Claim 2] The lighting system according to claim 1 characterized by said taper- 
like transparent material consisting of a transparent material of the shape of a 
column which a refractive index becomes from one or more ingredients, or a 
transparent material of the shape of tubing by which the inner surface was made 
the reflector. 

[Claim 3] The lighting system according to claim 1 or 2 characterized by 
equipping further the outgoing radiation side of said taper-like transparent 
material with the transparent material which has the function which equalizes the 
illuminance distribution of incident light. 

[Claim 4] The lighting system according to claim 3 with which said transparent 
material is characterized by considering as the shape of a taper with the larger 
area of an outgoing radiation end face than the area of an incidence end face. 



[Claim 5] The lighting system according to claim 1 or 2 characterized by 
equipping the outgoing radiation side of each of said taper-like transparent 
material with said optical element, respectively. 

[Claim 6] The lighting system according to claim 5 characterized by for the 
outgoing radiation light from said each optical element having a predetermined 
outgoing radiation include angle, and superimposing a part on the outgoing 
radiation light from two or more optical elements at least in an illuminated field. 
[Claim 7] The lighting system according to claim 5 or 6 characterized by 
arranging said optical element corresponding to said solid-state light emitting 
device in the location from which it separated from a system optical axis in the 
location of said system optical-axis approach to the outgoing radiation optical 
axis of said solid-state light emitting device. 

[Claim 8] The lighting system according to claim 5 or 6 characterized by 
arranging said two or more solid-state light emitting devices so that each 
outgoing radiation optical axis may cross. 

[Claim 9] A lighting system given in claim 1 characterized by preparing the 

closure layer of said solid-state light emitting device which has translucency in an 

outgoing radiation side at least thru/or any 1 term of 8. 

[Claim 10] The lighting system according to claim 9 with which the side face of 

said closure layer is characterized by considering as the taper configuration of a 

point flare towards the direction of outgoing radiation of light. 

[Claim 11] The lighting system according to claim 10 characterized by making the 

side face of said closure layer into the reflector which reflects in said closure 

layer side the light which carried out the light guide of the interior of said closure 

layer, and reached said side face. 

[Claim 12] A lighting system given in claim 1 characterized by preparing said two 
or more solid-state light emitting devices in the whole surface of a substrate 
thru/or any 1 term of 1 1 . 

[Claim 13] The lighting system according to claim 12 characterized by drawing 
the external terminal of said solid-state light emitting device through the through 



hole which said two or more solid-state light emitting devices are mounted in the 
whole surface of said substrate, and penetrates said substrate to the solid-state 
light emitting device component side of said substrate, and the field of an 
opposite hand. 

[Claim 14] The lighting system according to claim 13 characterized by preparing 
the conductor which forms some external terminals of said solid-state light 
emitting device in said component side of said substrate, and covering said 
conductor by the insulator layer. 

[Claim 15] The lighting system according to claim 14 characterized by preparing 
said taper-like transparent material on said insulator layer. 
[Claim 16] A lighting system given in claim 1 characterized by including the solid- 
state light emitting device to which two or more solid-state light emitting devices 
which constitute said light source emit light in the colored light of a different color 
thru/or any 1 term of 15. 

[Claim 17] The projection mold display characterized by equipping claim 1 thru/or 
any 1 term of 16 with the lighting system of a publication, the optical modulator 
which modulates the light from said lighting system, and the projector lens which 
projects the light modulated by said optical modulator at least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a lighting system and a projection 

mold display. 

[0002] 

[Description of the Prior Art] Image light is compounded using optical modulators, 
such as a liquid crystal light valve, and the projection mold display which carries 



out amplification projection of the compounded image light at a screen through 
the incident light study system which consists of a projector lens etc. is known 
from the former. In the lighting system used for this kind of projection mold 
display, the light by which outgoing radiation is carried out from the light source 
of a metal halide lamp etc. is usually bright in a center section, and it has the 
uneven illuminance distribution that the periphery section is dark. So, the lighting 
system for projection mold indicating equipments is usually equipped with 
homogeneity illumination systems, such as a fly eye integrator which consists of 
a fly eye lens of two sheets, or a rod integrator which consists of a rod-like 
transparent material (it may be hereafter called a rod lens), in order to specifically 
equalize an illuminated field and the illuminance distribution in a liquid crystal 
light valve. Moreover, adoption of the field luminescence light source from which 
an illuminance with the light source uniform in a field itself is easy to be obtained 
is considered. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to have realized the field 
luminescence light source conventionally, the so-called LED lamp array which 
arranged two or more light emitting diode (it is written as LED Light Emitting 
Diode and the following) lamps in in the shape of an array on the substrate was 
offered. However, each LED was equipped with the resin lens which projected in 
the shape of a semi-sphere, and the conventional LED lamp had become what 
has the quite large-sized light source itself, when this was arranged in in the 
shape of an array. On the other hand, LED (Chip LED is called hereafter) of a 
chip mold is offered, and, thereby, miniaturization of the light source and thin 
shape-ization can be attained now in recent years. 
[0004] However, since Chip LED had the property that radiation angular 
distribution is large, when it illuminated the illuminated body, it had the problem 
that lighting effectiveness was bad. Moreover, since there were many 
components of the light which carries out incidence from across to the plane of 
incidence of optical modulators, such as a liquid crystal light valve, when it uses 



for a projection mold indicating equipment, the display became dark and it had 
become the cause that contrast falls. 

[0005] This invention is made in order to solve the above-mentioned technical 
problem, and it aims at offering the lighting system which can aim at 
improvement in lighting effectiveness. Moreover, it is bright and aims at offering 
the projection mold display with which the display of high contrast is obtained. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, 
the lighting system of this invention It is prepared corresponding to the light 
source which has two or more solid-state light emitting devices, and each of two 
or more of said solid-state light emitting devices. While incidence of the light from 
said solid-state light emitting device is carried out from an incidence end face and 
outgoing radiation is carried out from an outgoing radiation end face, two or more 
taper-like transparent materials with the larger area of said outgoing radiation 
end face than the area of said incidence end face, It is characterized by having 
the optical element to which outgoing radiation of the light by which incidence 
was carried out is carried out with a predetermined outgoing radiation include 
angle from said taper-like transparent material. 

[0007] Although the field luminescence light source is constituted by the light 
source in which the lighting system of this invention has two or more solid-state 
light emitting devices, since the radiation angular distribution of the solid-state 
light emitting device itself is large, the light-emission angular distribution by which 
outgoing radiation is carried out from there only by this light source is still large. 
However, in this invention, since the outgoing radiation side of the light source is 
equipped with said taper-like transparent material, in case the light from a solid- 
state light emitting device reflects inside a taper-like transparent material, it will 
be bent to a system optical axis by the include angle near parallel, and radiation 
angular distribution can be narrowed. Furthermore, since the outgoing radiation 
side of a taper-like transparent material is equipped with said optical element, 
outgoing radiation of the light by which incidence was carried out is carried out 



with a predetermined outgoing radiation include angle from a taper-like 
transparent material, to an illuminated field predetermined by adjusting the 
outgoing radiation include angle suitably, it is efficient and more uniform lighting 
can be realized. In addition, a "system optical axis" is an outgoing radiation 
optical axis as the whole lighting system. 

[0008] Said taper-like transparent material can consist of a transparent material 
of the shape of a column which a refractive index becomes from one or more 
ingredients, or a transparent material of the shape of tubing by which the inner 
surface was made the reflector. The "column-like transparent material" or "the 
tubing-like transparent material by which the inner surface was made the 
reflector" said here is a certain rod lens from the so-called former. According to 
this configuration, the configuration of this invention is easily realizable only by 
installing the conventional rod lens in the outgoing radiation side of said light 
source. 

[0009] Moreover, the outgoing radiation side of said taper-like transparent 
material may be further equipped with the transparent material which has the 
function which equalizes the illuminance distribution of incident light. In that case, 
it is good also considering said transparent material as the shape of a taper with 
the larger area of an outgoing radiation end face than the area of an incidence 
end face. In this invention, although light-emission angular distribution can be 
narrowed by the taper-like transparent material, illuminance distribution can be 
equalized more by equipping the outgoing radiation side with said transparent 
material. When it uses as a lighting system of the result, for example, a display, 
the brightness nonuniformity of a display can be controlled. It becomes possible 
to heighten more the effectiveness which narrows radiation angular distribution, 
maintaining the effectiveness of equalization of this transparent material of the 
shape of a taper then, and illuminance distribution furthermore. 
[0010] When preparing said optical element in the outgoing radiation side of said 
taper-like transparent material, one optical element may be prepared to two or 
more taper-like transparent materials, and an optical element may be prepared in 



each taper-like transparent material, respectively. Especially in the case of the 
latter, an outgoing radiation include angle can be controlled for every flux of light 
by which outgoing radiation is carried out from each solid-state light emitting 
device, and more efficient lighting can be performed. 
[001 1] When an optical element is especially prepared for every taper-like 
transparent material, it is desirable to consider as the configuration which the 
outgoing radiation light from each optical element has a predetermined outgoing 
radiation include angle, and is superimposed on the outgoing radiation light from 
two or more optical elements in part at least in an illuminated field. Though each 
outgoing radiation light of a center is bright by considering as the configuration 
superimposed on the outgoing radiation light from two or more optical elements 
in part in an illuminated field and it has the illuminance distribution that it is dark 
in the circumference, the illuminance distribution is offset and the illumination 
light with an illuminance uniform as a whole can be obtained. Furthermore, even 
when there is variation in brightness between the configuration altogether 
superimposed on the outgoing radiation light from two or more optical elements 
in an illuminated field, then outgoing radiation light, the variation is offset, and the 
illumination light without illuminance nonuniformity can be obtained. 
[0012] Moreover, as for the optical element corresponding to the solid-state light 
emitting device in the location from which it separated from the system optical 
axis, it is desirable to arrange in the location of system optical-axis approach to 
the outgoing radiation optical axis of a solid-state light emitting device. According 
to this configuration, since the sense of the outgoing radiation optical axis from 
an optical element approaches system optical-axis approach, i.e., the main 
approach of an illuminated field, there is no futility of light and more efficient 
lighting can be offered. 

[0013] Or it is desirable to arrange two or more solid-state light emitting devices 
in the shape of a curved surface so that for example, an illuminated field may be 
surrounded, and to constitute so that each outgoing radiation optical axis may 
cross. If the crossing of each outgoing radiation optical axis is located at the core 



of an illuminated field when it considers as this configuration, like the above- 
mentioned case, there is no futility of light and more efficient lighting can be 
offered. 

[0014] Furthermore, the closure layer of a solid-state light emitting device which 
has translucency in an outgoing radiation side at least may be prepared. 
According to this configuration, by having prepared the closure layer, the 
outgoing radiation side of a solid-state light emitting device can be protected, for 
example from a mechanical impact, encroachment of moisture, etc., and 
dependability can be improved. 

[0015] As for the side face of said closure layer, it is desirable to consider as the 
taper configuration of a point flare towards the direction of outgoing radiation of 
light. In that case, it is desirable to consider as the reflector which reflects in a 
closure layer side further the light which reached [ side face / of a closure layer ] 
the side face of light guide Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. in the interior of a closure layer. Since the closure layer has translucency, 
trouble does not arise in the outgoing radiation of light fundamentally, but since 
the radiation angular distribution of a solid-state light emitting device is large, 
there is a possibility that total reflection may be carried out on the front face of a 
closure layer about the light which carried out outgoing radiation at the large 
radiation include angle, and outgoing radiation may not be carried out outside. If 
this is the taper configuration of a point flare towards the direction of outgoing 
radiation of light and it is a reflector further, when such a light carries out the light 
guide of the interior of a closure layer and reaches the side face of a closure 
layer, since said light will be changed and reflected in a more nearly vertically 
near outgoing radiation include angle to the front face of a closure layer, the 
outgoing radiation of the light can be made to be able to carry out outside, and it 
can be made to contribute to lighting. 

[0016] Although two or more solid-state light emitting devices may be 
accumulated with what kind of gestalt, it can consider as the configuration which 
installs two or more solid-state light emitting devices in the whole surface of a 



substrate, for example using the substrate of arbitration. According to this 
configuration, two or more solid-state light emitting devices can be accumulated 
easily, and the handling of the light source also becomes easy. 
[0017] When two or more solid-state light emitting devices are mounted in the 
whole surface of a substrate, it is desirable to consider as the configuration from 
which the external terminal of a solid-state light emitting device was drawn by the 
solid-state light emitting device component side of a substrate and the field of an 
opposite hand through the through hole which penetrates a substrate. The 
mounting gestalt of the conventional solid-state light emitting device was drawing 
the terminal to the exterior of a solid-state light emitting device body using wire 
bonding etc. on the component side while mounting the body of a solid-state light 
emitting device in the substrate etc. In case of this gestalt, the tooth space for 
wire bonding is required for the perimeter of the body of a solid-state light 
emitting device, and a wire and a taper-like transparent material may interfere, 
and trouble may arise in installation of a taper-like transparent material. On the 
other hand, since the external terminal of a solid-state light emitting device is 
drawn through the through hole to the solid-state light emitting device component 
side of a substrate, and the field of an opposite hand, while according to the 
above-mentioned configuration wire bonding on a component side becomes 
unnecessary and a mounting activity becomes easy, a taper-like transparent 
material can be installed convenient. 

[0018] When the conductor which forms some external terminals of a solid-state 
light emitting device is prepared in the component side of a substrate, it is 
desirable to consider said conductor as a wrap configuration by the insulator 
layer. In that case, a taper-like transparent material can be prepared on an 
insulator layer. According to this configuration, the conductor which forms some 
external terminals can prevent the nonconformity of connecting with other 
members too hastily. Thereby, a taper-like transparent material can be prepared 
on an insulator layer, for example, if it is a tubing-like taper-like transparent 
material, since this can be made to be able to approach a solid-state light 



emitting device and it can install, the utilization effectiveness of the outgoing 
radiation light from a solid-state light emitting device can be raised. 
[0019] In the lighting system of this invention, it is good also as a configuration 
containing the solid-state light emitting device to which two or more solid-state 
light emitting devices which constitute the light source emit light in the colored 
light of a different color, according to this configuration - a color order - it can be 
used as a lighting system of the color projection mold display of an actuation 
[ degree ] (color -- sequential) method. In that case, unlike the projection mold 
indicating equipment of 3 conventional plate methods using three light valves for 
every colored light, a light valve can be managed with one piece (it becomes a 
veneer method), and a lighting system can also be further managed with one line. 
And since color separation optical system and color composition optical system 
become unnecessary, while components mark are greatly reducible, an 
equipment configuration can be simplified, and cost reduction can be planned. 
[0020] The projection mold display of this invention is characterized by having at 
least the lighting system of above-mentioned this invention, the optical modulator 
which modulates the light from said lighting system, and the projector lens which 
projects the light modulated by said optical modulator. According to this 
configuration, a lighting system to radiation angular distribution is narrow by 
having had the lighting system of above-mentioned this invention, and since the 
light by which illuminance distribution was equalized is irradiated, there is little 
brightness nonuniformity and it can reproduce the image of high contrast. 
[0021] 

[Embodiment of the Invention] The lighting system of the 1st operation gestalt of 
this invention is explained with reference to drawing 1 below [the lighting system 
of the 1st operation gestalt]. The gestalt of this operation shows the example 
using Chip LED as a solid-state light emitting device which constitutes the light 
source. Drawing 1 is the schematic diagram showing the whole lighting-system 1 
configuration, and, for the sign 2 in drawing, as for a taper rod lens (taper-like 
transparent material) and 4, an LED array (light source) and 3 are [ a rod lens 



(transparent material) and 5 ] outgoing radiation lenses (optical element). In 
addition, a sign 6 shows the liquid crystal light valve (optical modulator) used as 
the illuminated body. 

[0022] As the lighting system 1 of the gestalt of this operation is shown in 
drawing 1 , the chip 8R, 8G, and LED 8B of plurality ( drawing 1 shows only three 
pieces) is mounted on the whole surface of the substrate 7 of arbitration, such as 
a printed circuit board, and LED array 2 is constituted. The gestalt of next 
operation explains the mounting gestalt of Chip 8R, 8G, and LED 8B. It is carried 
on the LEDwhich can emit light in colored light of R (red) as chip LED 8 substrate 
7 of eight B1 LED which can emit light in the colored light of LED8G and B (blue) 
which can emit light in the colored light of R and G (green). 
[0023] And to one chip 8R, 8G, and LED 8B, one taper rod lens 3 corresponds 
and is prepared. With the gestalt of this operation, the taper rod lens 3 which 
consists of a mirror of the shape of tubing arranged so that an inner surface may 
turn into a reflector is used. In addition, the taper rod lens which a refractive 
index becomes from the pillar-shaped object of one or more ingredients, for 
example, glass etc., may be used. In drawing 2 , the field on the left-hand side of 
the taper rod lens 3 is outgoing radiation end-face 3b, and, as for the taper rod 
lens 3, the field of incidence end-face 3a and right-hand side serves as a 
configuration of the shape of a taper of a point flare from the incidence end-face 
3a side towards the outgoing radiation end-face 3b side. 
[0024] One rod lens 4 is formed in the outgoing radiation side of two or more 
taper rod lenses 3. The rod lens 4 is also constituted from the mirror of the shape 
of tubing by which the inner surface has been arranged so that it may become a 
reflector by the gestalt of this operation. And direct continuation of the mirror of 
the outermost periphery of two or more taper rod lenses 3 and the mirror of a rod 
lens 4 is carried out. Furthermore, the outgoing radiation lens 5 which consists of 
the usual convex lens is formed in the location estranged from the rod lens 4 by 
the side of rod-lens 4 outgoing radiation. 

[0025] In the lighting system 1 of the gestalt of this operation, since the outgoing 



radiation side of LED array 2 which has two or more chips 8R, 8G, and LED 8B is 
equipped with the taper rod lens 3, while the light from Chip 8R, 8G, and LED 8B 
carries out the light guide of the interior of the taper rod lens 3, it reflects inside, 
and the light L of the include angle near parallel is obtained to the system optical 
axis S, and radiation angular distribution can be narrowed. And since the 
outgoing radiation side of the taper rod lens 3 is equipped with the rod lens 4, 
illuminance distribution can be equalized. Furthermore, since the outgoing 
radiation side of a rod lens 4 is equipped with the outgoing radiation lens 5, 
outgoing radiation of the light by which incidence was carried out is carried out to 
the outgoing radiation lens 5 with a predetermined outgoing radiation include 
angle, it is efficient to the liquid crystal light valve 6 by adjusting the outgoing 
radiation include angle suitably, and uniform lighting can be realized. When it 
uses as a lighting system of the result, for example, a projection mold display, 
control of improvement in lighting effectiveness, improvement in contrast, and the 
brightness nonuniformity of a display can be aimed at. 

[0026] Moreover, when the outer diameter of the outgoing radiation end face of a 
rod lens 4 is small set up to the outer diameter of the liquid crystal light valve 6 
used as the illuminated body and it considers as an amplification illumination-light 
study system, since the incidence include angle at the time of light carrying out 
incidence to the liquid crystal light valve 6 is in inverse proportion to a dilation 
ratio, it can make small the incidence include angle to the liquid crystal light valve 
6, and carries out improvement in contrast nearby at that lighting effectiveness 
improves more and coincidence. 

[0027] The lighting system of the 2nd operation gestalt of this invention is 
explained with reference to drawing 2 - drawing 4 below [the lighting system of 
the 2nd operation gestalt]. Although drawing 2 is the schematic diagram showing 
the whole lighting-system configuration of this operation gestalt, the same sign is 
given to the same component as the 1st operation gestalt, and detailed 
explanation is omitted. 

[0028] As the lighting system 1 1 of this operation gestalt is shown in drawing 2 , 



two or more chips 8R, 8G, and LED 8B are mounted on the whole surface of a 
substrate 7, and LED array 2 is constituted. And to one chip 8R, 8G, and LED 8B, 
one taper rod lens 3 corresponds and is prepared. The configuration so far is the 
same as that of the 1st operation gestalt almost. With the 1st operation gestalt, 
the outgoing radiation lens 12 which there is no rod lens and becomes the 
outgoing radiation end face of each taper rod lens 3 from the usual convex lens 
is directly installed in the outgoing radiation side of the taper rod lens 3 by this 
operation gestalt to sequential installation of a rod lens 4 and the outgoing 
radiation lens 5 having been carried out. Air may exist and, as for the building 
envelope of the taper rod lens 3, you may fill up with the ingredient of a low 
refractive index rather than the outgoing radiation lens 12. And the outgoing 
radiation include angle of the outgoing radiation light L from each outgoing 
radiation lens 12 is set up so that all may be superimposed on the outgoing 
radiation light L by which outgoing radiation is carried out from each outgoing 
radiation lens 12 on the whole surface of the liquid crystal light valve 6. 
[0029] Also in this operation gestalt, when it is efficient, and uniform lighting can 
be realized to the liquid crystal light valve 6, for example, it uses as a lighting 
system of a projection mold display, the same effectiveness as the 1st operation 
gestalt that control of improvement in contrast and the brightness nonuniformity 
of a display can be aimed at can be acquired. 

[0030] Since the outgoing radiation lens 12 is furthermore formed in each taper 
rod lens 3, respectively in the case of the gestalt of this operation, an outgoing 
radiation include angle can be controlled for every flux of light by which outgoing 
radiation is carried out from each chip 8R, 8G, and LED 8B, and more efficient 
lighting can be performed. Since all are specifically superimposed on the 
outgoing radiation light by which outgoing radiation is carried out on the whole 
surface of the liquid crystal light valve 6 from each outgoing radiation lens 12 For 
example, what is necessary is just to arrange the core C1 of the outgoing 
radiation lenses 12R and 12B corresponding to the chips 8R and LED 8B in the 
location from which it separated from the system optical axis S in the location of 



system optical-axis S approach to the outgoing radiation optical axis C2 of each 
chips 8R and LED 8B, as shown in drawing 3 . Or as shown in drawing 4 , two or 
more chips 8R, 8G, and LED 8B may be arranged in the shape of a curved 
surface so that the liquid crystal light valve 6 may be surrounded, and you may 
constitute so that the outgoing radiation optical axis C3 from each chip 8R, 8G, 
and LED 8B may cross focusing on the abbreviation for the liquid crystal light 
valve 6. Although it can be bright in the center of each outgoing radiation light 
and it can offset the illuminance distribution that it is dark in the circumference, 
only by a part being superimposed on the outgoing radiation light from two or 
more chips 8R, 8G, and LED 8B on the liquid crystal light valve 6 Since all are 
superimposed on the outgoing radiation light from two or more chips 8R, 8G, and 
LED 8B on the liquid crystal light valve 6 in the case of the gestalt of this 
operation, even when there is brightness variation between two or more chips 8R 
and LED 8G and 8B, the variation is offset, and the illumination light without 
illuminance nonuniformity can be obtained. 

[0031] The lighting system of the 3rd operation gestalt of this invention is 
explained with reference to drawing 5 - drawing 9 below [the lighting system of 
the 3rd operation gestalt]. Although drawing 5 is the schematic diagram showing 
the whole lighting-system configuration of this operation gestalt, the same sign is 
given to the same component as the 1st operation gestalt, and detailed 
explanation is omitted. 

[0032] As the lighting system 17 of this operation gestalt is shown in drawing 5 , 
two or more chips 8R, 8G, and LED 8B are mounted on the whole surface of a 
substrate 7, and LED array 2 is constituted. And two or more chips 8R, 8G, and 
LED 8B are closed with the ingredient which has the translucency of acrylic resin 
etc., and the closure layer 18 is formed. Side-face 18a of the closure layer 18 is a 
plane, and is made into the taper configuration of a point flare towards the 
direction of outgoing radiation of light, and the mirror 19 by which the inner 
surface was made the reflector is installed in side-face 18a. 
[0033] Since the closure layer 18 has translucency in the case of this operation 



gestalt, trouble does not arise in the outgoing radiation of light fundamentally. 
However, since the radiation angular distribution of Chip 8R, 8G, and LED 8B is 
large, there is a possibility that total reflection may be carried out on the front 
face of the closure layer 18 about the light which carried out outgoing radiation at 
the large radiation include angle, and outgoing radiation may not be carried out to 
the exterior of the closure layer 18. since light be change into a more nearly 
vertically near outgoing radiation include angle to the front face of the closure 
layer 18 as the arrow head of a sign L1 show , since the side face of the closure 
layer 18 be the taper configuration of a point flare and be a reflector by the mirror 
19 further towards the direction of outgoing radiation of light as this cure , 
outgoing radiation can be carry out to the exterior of the closure layer 18 , and it 
can contribute to lighting . 

[0034] Although side-face 18a of the closure layer 18 was made into the plane in 
drawing 5 , as it replaces with this configuration and is shown in drawing 6 , it is 
good also considering side-face 18b of the closure layer 18 as the shape of a 
curved surface. Thus, the outgoing radiation include angle to the closure layer 
exterior of light reflected on the side face of the closure layer 18 can be adjusted 
suitably. 

[0035] Moreover, as shown in drawing 7 , the taper rod lens 24 may be further 
added to the outgoing radiation side of the closure layer 18 of the lighting system 
17 shown in drawing 5 . Thereby, the outgoing radiation light-emission angular 
distribution from this lighting system 23 can be narrowed more. Moreover, as 
shown in drawing 8 , the outgoing radiation lens 26 may be directly installed in 
the outgoing radiation side of the taper rod lens 24 of the lighting system 23 
shown in drawing 7 , and as shown in drawing 9 , a rod lens 28 may be installed 
directly. 

[0036] The lighting system of the 4th operation gestalt of this invention is 
explained with reference to drawing 10 and drawing 1 1 below [the lighting system 
of the 4th operation gestalt]. Although the above-mentioned operation gestalt 
explained the whole lighting-system configuration, this operation gestalt explains 



the mounting structure of Chip LED. Drawing 10 is the sectional view showing 
the mounting structure of the chip LED of this operation gestalt. 
[0037] As the mounting structure of the chip LED 8 of this operation gestalt is 
shown in drawing 10 , chip LED body 8a of a surface mount mold is mounted in 
the top face of a substrate 7 so that an upside and an electrode forming face may 
serve as [ an optical outgoing radiation side ] the bottom. Conductor patterns 29a 
and 29b are formed in a top face and an underside like a double-sided printed 
wiring board, and the substrate 7 in the gestalt of this operation is electrically 
connected through the through hole 30 where these conductor patterns 29a and 
29b penetrate a substrate 7. And the positive electrode and negative electrode 
by the side of a chip LED body 8a underside are connected to two conductor 
pattern 29a of substrate 7 top face, respectively. The external terminal of a chip 
LED 8 is drawn with the component side of a substrate 7 by this configuration in 
the field of an opposite hand. Moreover, conductor pattern 29a on the top face of 
a substrate is covered by the insulator layers 31, such as resist film, and the 
taper rod lens 3 is installed on the insulator layer 31. 
[0038] The mounting gestalt of the conventional chip LED was drawing the 
external terminal from the electrode using wire bonding etc. on the component 
side while mounting the chip LED body in the substrate etc. In case of this gestalt, 
the tooth space for wire bonding is required for the perimeter of a chip LED body, 
and trouble may arise in installation of a taper rod lens. On the other hand, 
according to the configuration of this operation gestalt, since the external terminal 
is drawn through the through hole 30 to the component side of the chip LED 8 of 
a substrate 7, and the field of an opposite hand, wire bonding on a component 
side becomes unnecessary, and can attain high-density-assembly-ization. 
Moreover, conductor pattern 29a preventing the nonconformity of connecting with 
other members or taper rod-lens 3 self too hastily, since conductor pattern 29a 
on the top face of a substrate is covered by the insulator layer 31 and has formed 
the taper rod lens 3 on the insulator layer 31 , the taper rod lens 3 can be made to 
be able to approach a chip LED 8, and can be installed. Consequently, the 



utilization effectiveness of the outgoing radiation light from a chip LED 8 can be 
raised. 

[0039] Moreover, you may make it cover in the same closure layer 18, as shown 
in drawing 1 1 as drawing 5 - drawing 9 showed the chip LED 8 of the lighting 
system 33 shown by drawing 10 , and the top face of an insulator layer 31 . 
Thereby, a chip LED 8 and conductor pattern 29a can be protected certainly. 
[0040] In addition, the technical range of this invention can add various 
modification in the range which is not limited to the gestalt of the above- 
mentioned implementation and does not deviate from the meaning of this 
invention. For example, although LED was used with the above-mentioned 
operation gestalt as a solid-state light emitting device which constitutes the light 
source, semiconductor laser, an electroluminescent element, etc. can be used. 
Moreover, although the usual convex lens was used as an optical element which 
controls the outgoing radiation include angle to the illuminated body, aspheric 
lenses, such as the Fresnel zone plate, a hologram, a diffraction component, etc. 
can be used. 

[0041] The projection mold display of the 1st operation gestalt of this invention is 
explained with reference to drawing 12 below [the projection mold display of the 
1st operation gestalt]. The projection mold indicating equipment of this operation 
gestalt is the example of the transparency mold liquid crystal projector which 
used the transparency mold liquid crystal light valve as an optical modulator. 
Drawing 12 is the outline block diagram of the liquid crystal projector of this 
operation gestalt. 

[0042] The liquid crystal projector 41 of this operation gestalt has the 1st lighting 
system 1 and liquid crystal light valve 6 of an operation gestalt which were shown 
in drawing 1 , as shown in drawing 12 . Namely, LED array 2 by which two or 
more chips 8R, 8G, and LED 8B in which outgoing radiation is possible were 
arranged by the plane in each colored light of R, G, and B, Two or more taper rod 
lenses 3 installed corresponding to Chip 8R, 8G, and LED 8B, The rod lens 4 
prepared in common to two or more taper rod lenses 3, The outline configuration 



is carried out from the outgoing radiation lens 5, the liquid crystal light valve 6 
which modulates each colored light by which incidence is carried out from the 
outgoing radiation lens 5, and compounds an image, and the projector lens 44 
which carries out amplification projection of the image compounded with the 
liquid crystal light valve 6 at a screen 43. In addition, in order to raise the 
utilization effectiveness of light more, it is good also as a configuration equipped 
with the PBS (polarization beam splitter) array which arranges the light from Chip 
8R, 8G, and LED 8B with the polarization used for a display with the liquid crystal 
light valve 6. 

[0043] It connects with the light source actuation circuit which is not illustrated, 
the timing to which each LED 8R, 8G, and 8B emits light is controlled by this light 
source actuation circuit, and LED array 2 has composition which can emit light in 
colored light like R, G, B, R, G, B, and -- from each LED 8R, 8G, and 8B time 
amount sequential. 

[0044] The liquid crystal cell 45 of the transparency mold of the active matrix in 
TN mode which used the thin film transistor (it is written as TFT Thin Film 
Transistor and the following) as a component for pixel switching is used for the 
liquid crystal light valve 6, it is arranged and the incidence side polarizing plate 
46 and the outgoing radiation side polarizing plate 47 are formed for the 
transparency shaft in the outside surface of a liquid crystal cell 45 so that it may 
intersect perpendicularly mutually. For example, while outgoing radiation of the s- 
polarized light by which incidence was carried out to the liquid crystal light valve 
6 in the OFF state is changed and carried out to p-polarized light, light is 
intercepted in an ON state. 

[0045] The liquid crystal light valve 6 is connected to the liquid crystal light valve 
actuation circuit which is not illustrated, and it has structure which it is made to 
correspond to each colored light by which incidence is carried out in this liquid 
crystal light valve actuation circuit, and can drive the liquid crystal light valve 6 to 
time amount sequential. Moreover, it sets to the projection mold display 41 of the 
gestalt of this operation. It has the synchronizing signal generating circuit which 



is not illustrated. By this synchronizing signal generating circuit It has the 
structure where the timing which carries out outgoing radiation of the colored light, 
and the timing which drives the liquid crystal light valve 6 corresponding to the 
colored light can be synchronized from each LED 8R, 8G, and 8B by generating 
a synchronizing signal and inputting into a light source actuation circuit and a 
liquid crystal light valve actuation circuit. 

[0046] namely, in the projection mold display 41 of the gestalt of this operation 
Time sharing of the one frame is carried out. From LED 7r, 7g, and 7b to time 
amount sequential R, By synchronizing the timing which is made to carry out 
outgoing radiation of each colored light of G and B, and carries out outgoing 
radiation of the colored light from each LED 7r, 7g, and 7b, and the timing which 
drives the liquid crystal light valve 5 It is made to correspond to the colored light 
by which outgoing radiation is carried out from each LED 7r, 7g, and 7b, the 
liquid crystal light valve 5 is driven to time amount sequential, and it has 
composition which can compound a color picture by outputting the picture signal 
corresponding to the colored light by which outgoing radiation is carried out from 
each LED 7r, 7g, and 7b. 

[0047] the projection mold display 41 of the gestalt of this operation - the so- 
called "color order the actuation method called actuation [ degree ] (color - 
sequential) method" is adopted. Therefore, unlike the projection mold indicating 
equipment of 3 conventional plate methods using three liquid crystal light valves 
for every colored light, the liquid crystal light valve 6 can be managed with one 
piece (it becomes a veneer method), and the lighting system 1 to the liquid 
crystal light valve 6 can also be further managed with one line. And since color 
separation optical system and color composition optical system become 
unnecessary, while components mark are greatly reducible, an equipment 
configuration can be simplified, and cost reduction can be planned. Moreover, a 
lighting system 1 to radiation angular distribution is narrow, and since the light by 
which illuminance distribution was equalized is irradiated by the liquid crystal light 
valve 6, there is little brightness nonuniformity and it can reproduce the image of 



high contrast. 

[0048] The projection mold display of the 2nd operation gestalt of this invention is 
explained with reference to drawing 13 below [the projection mold display of the 
2nd operation gestalt]. The projection mold indicating equipment of this operation 
gestalt is the example of the reflective mold liquid crystal projector which used 
the high-reflective-liquid-crystal light valve as an optical modulator. Drawing 13 is 
the outline block diagram of the liquid crystal projector of this operation gestalt. 
[0049] The liquid crystal projector 51 of this operation gestalt has the 2nd lighting 
system 1 1 and liquid crystal light valve 52 of an operation gestalt which were 
shown in drawing 2 , as shown in drawing 13 . Namely, LED array 2 by which two 
or more chips 8R, 8G, and LED 8B in which outgoing radiation is possible were 
arranged by the plane in each colored light of R, G, and B, Two or more taper rod 
lenses 3 installed corresponding to Chip 8R, 8G, and LED 8B, The outgoing 
radiation lens 12 prepared in the outgoing radiation end face of each taper rod 
lens 3, The outline configuration is carried out from the liquid crystal light valve 

52 which modulates each colored light by which incidence is carried out from the 
outgoing radiation lens 12, and compounds an image, and the projector lens 44 
which carries out amplification projection of the image compounded with the 
liquid crystal light valve 52 at a screen 43. The reflective mold liquid crystal cell 

53 of the active matrix in TN mode which used TFT is used for the liquid crystal 
light valve 52, and the polarizing plate 54 is formed. 

[0050] Also in the liquid crystal projector 51 of this operation gestalt, the same 
effectiveness as the liquid crystal projector of the 1st operation gestalt that there 
is little brightness nonuniformity by having had the lighting system 1 1 of the 
above-mentioned operation gestalt, and the image of high contrast can be 
reproduced can be acquired. 

[0051] In addition, the technical range of this invention can add various 
modification in the range which is not limited to the gestalt of the above- 
mentioned implementation and does not deviate from the meaning of this 
invention. For example, although the example of the liquid crystal projector of 



color sequential actuation of a veneer method which made red light, green light, 
and blue glow LED in which outgoing radiation is possible intermingled was given 
into one lighting system with the gestalt of the above-mentioned implementation, 
it is good also as a liquid crystal projector of 3 plate methods which formed the 
lighting system in which outgoing radiation is possible for red light, green light, 
and three blue glow, and were equipped with color composition optical system, 
such as a cross dichroic prism. Or it is good also as a liquid crystal projector of 3 
plate type which was equipped with one lighting system in which outgoing 
radiation is possible for the white light, and was equipped with color composition 
optical system, such as color separation optical system, such as a dichroic mirror, 
and a cross dichroic prism. Furthermore, although the above-mentioned 
operation gestalt showed the example which used the lighting system of this 
invention for the projection mold display, it can also use for the display of a direct 
viewing type. 
[0052] 

[Effect of the Invention] As mentioned above, as explained to the detail, 
according to the lighting system of this invention, to an illuminated field, it is 
efficient and more uniform lighting can be realized. Moreover, according to the 
projection mold display of this invention, a lighting system to radiation angular 
distribution is narrow, and since the light by which illuminance distribution was 
equalized is irradiated, there is little brightness nonuniformity and it can 
reproduce the image of high contrast. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the lighting system of the 1st 
operation gestalt of this invention. 



[Drawing 2] It is the outline block diagram showing the lighting system of the 2nd 
operation gestalt of this invention. 

[Drawing 3] It is the outline block diagram showing the modification of the 
outgoing radiation lens of a **** lighting system. 
[Drawing 4] It is the outline block diagram showing the modification of 
arrangement of the chip LED of a **** lighting system. 

[Drawing 5] It is the outline block diagram showing the lighting system of the 3rd 
operation gestalt of this invention. 

[Drawing 6] It is the outline block diagram showing the modification of the side- 
face configuration of the closure layer of a **** lighting system. 
[Drawing 7] It is the outline block diagram showing the modification of a **** 
lighting system. 

[Drawing 8] It is the outline block diagram showing the modification of a **** 
lighting system. 

[Drawing 9] It is the outline block diagram showing the modification of a **** 
lighting system. 

[Drawing 10] It is the outline block diagram showing the lighting system of the 4th 
operation gestalt of this invention. 

[Drawing 11] It is the outline block diagram showing the modification of a **** 
lighting system. 

[Drawing 12] It is the outline block diagram of the liquid crystal projector which is 
the projection mold indicating equipment of the 1st operation gestalt of this 
invention. 

[Drawing 13] It is the outline block diagram of the liquid crystal projector which is 
the projection mold indicating equipment of the 2nd operation gestalt of this 
invention. 

[Description of Notations] 

1, 11, 13, 15, 17, 21, 23, 25, 27, 33 Lighting system 

2 LED Array (Light Source) 

3 24 Taper rod lens (taper-like transparent material) 



4 28 Rod lens (transparent material) 

5, 12, 12r, 12b, 26 Outgoing radiation lens (optical element) 

6 52 Liquid crystal light valve (an illuminated field, optical modulator) 

7 Substrate 

8, 8R, 8G, 8B Chip LED (solid-state light emitting device) 

18 Closure Layer 

19 22 Mirror 

29a, 29b Conductor pattern 

30 Through Hole 

31 Insulator Layer 

41 51 Liquid crystal projector 
44 Projector Lens 
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G. 8B^HgT*-ns LED7U-<2 6^fiR*tlT^ 
*. *UT, »f77LED8R, 8G, 8 B #08 

ttitJBI 8#miS*tlTt>S. i*lt^ 1 80flfl|1 8 a 

[0033] *nm&teo>m£s m±m 1 8i*®wt* 

tttftt\ L#LfttfS» ^'yyLED8R. 8G, 8 

«fett#y©x-/\°mi«T*sy. *eic=7-i9ic«fc« 



X 1 



(6) 



8^2 0 0 3-3 30 1 0 9 



[0 0 3 4] 05T*lifcflt/l1 8<D#J®1 8a^JPffitt 
£Ufctf, Z<Offif$.\zttz.Z. R6lCwT*5fcs t*it 
Jf1 8<OfiOB51 8b^iI«tLTtJ:L\ cl<D<fc-5K 
LTv it±JI1 8<Dfly®TJ5ftLfcft0i*±JfttSP'N<D 

[0 0 3 5] £tc®7\zmt£oiZ, m5lZ7TiLtc^m 

&w\ 7<du±mi sotamnz, x-/\*py ku>x 

2 4££SKttljnLT i fc>J:l\ EttfCJtK 

T**S 0 £/c, 07tC^Lfc!HWSH2 3©r-/to7 
KU>X2 4<Dtt5l*tnCs 08fcjjVrJ:-5Kaj&U>X 
2 6£®£tg§LT i fc>«l:^U 09lCgVf <£"5KP'y K 
U>X2 8*jI«ISMLTt,<fcl\ 
[003 63 [SI 4 QgtreflgaiWlSff] J-XT, *8 
^<DM4<Dllfi«im®<D^gM : &. 01 0, 01 1£# 

fco^TBKB Lfctf, *MmBMZ*lt?v 7 L E DCDH 
S«|jitco^TiJiWr^ 0 01 0tt**SWB»«>*y7 
L E DCDHg^ig^^-riflSST'SSo 
[0037] Xmimmo? 77LED8 OUgflfiS 

& 01 o\zmt£oiz. mfa7<D±miz. yt&Mmtf 

fc'A ±®33<fetTFSlC^A^->2 9a, 2 9 btf 
mfiK*tl> Ctl6^/\°^->2 9a, 2 9btfg«7 

^Rjfr5X/U-*-/U3 o^^LTmmwtcjf«i**i 

*LT> S1fi7±@<D2O<03l#/^-V2 9 
a ict^y 7L E D*{*8 a T®ffl8<DlBIfc cfctffHStf* 

d 8 ®fta«f?tfStt 7 <Dm£mt.\t&.m\v>mzm\b 

tftlTl^S. £fc 8$5±®<D*|{*/\'*->2 9aH:0lJ 

us>x vwmMmz i TBtotiTfey, *©*6 
[0 0 3 8] aa5©^«yyLED0irasBtt(*» mm 

So citucfctLT, ^n^ffiro^tfigic^ni*; s«7 

(D^y •? L E 0 8<7)HgSi:SWflH<D®tCX/l/-*-/U 
ttc. S«±®0)«tt/^-y2 9a 

#*fc!ii&3 1 -wHtotiTsy. tmm3 1 ±icx-a°p 



7LED8lZftm-i[&TWiW.TZ>ZttfZ*ZZo 

[0 0 3 9] £/i> 01 IK/tVTJ:?^ 01OT*/^L 
/■c^^M3 3^^-yyL E D 8*i«fctf*6^|g3 1 ©± 
jg£0 5 ~0 9 Tvtn Lfc<0<£:^]*3£tf>tt±JI 1 8 cfc 
•pKLTfcfc^, CttfC*^ f7 7LED8^#/< 
dr->2 9a*«*lC«Hr«Cttf-p#*. 

[0040] ^\ *%m&mmit±&m&(mm 
izmmztiz*><DVteK< y *5iw©at*iSffliLft^ 

LTLED*J§l*fcj(fc CflXBk §l*tf¥W*l/-tt 

*. tit. mm^mttftmzmtzifemTt 
y-7\s-vm<»imm\syx. *av?i* mm&it 
[oo4i] [*i 0»m0ttais*OTKU « 

mmm&7a9x<7$<DWZ'&z 0 01 2t4*mi»ji 
[oo4 2] isnBBttoaarp^i^* 4 1 0 

R. G, BO*fe**ttH#Rrt6ft«»©^'yyLE 
D 8 R, 8G. 8B&¥mmzm\-£tltcLED7ls<< 
2t. Tv7L ED8R, 8G, 8 EHCflfSLTS:!* 
ftftl»fl)r-/tP* KU>X3<t, IftOr-ztoy 
KU>X3ici*LT«aMcW*ShrcPy KUVX4 

4 3ica;*«^-r5Jsi*u>X4 4 <t^5«lBS^3-tl 

rLED8R, 8G, 8 BfrStMSfill?^ h/^U^ 

6 Ta^iEffl^affl^tciBA* pbs m%\z-u7>y 

[0 0 4 3] LED7 , U-f2{i0^L^t^-SS8!)lsia 
tc««*tiTfcy, CflMttJBEBBBHcioT^L E D 
8R. 8G, 8Btf»3fcT**-f5>?tfW»*tU * 
LED8R, 8G, 8 BfrSflRtf R> G, B, R, 
G, B, -fc^3J:5tc«IBIIII«[c6316*J8*?IIBft« 

[00441 jttflv'T h/«/b^6lCtt. BSX'T-y^V 



(7) 8H20 0 3-3 30 1 0 9 



**L B B B B */l/4 5<Dtt®CliAatflJ^M£4 6, ttJS# 
ffi'J<i7 l 6*g 4 7 *<7)jg$$iitf SlScttSE-r * £ o \zmw 

h / 6 ic xmiE n/c s oifttf p ffljwcsa* nrai 

[0 0 4 5] SMl^-f h/0U76ttl8B*Lft^* B l^'f 
h/0U7^WttSttJcSN»*tiTfiy» COjftft^-f bit 
;U^KKi0»JcJ:-3T» AStSti^&feftKttJ&S-eT 
ft A 7-f I* / SBSNHftKBttr 3 C t 

3feSE»Baa3«fctf«A5-f h/M/7*B»0 
H»CA»-r*Ct^J:y» SLED8R, 8G, 8Bfr 
6feJtt*aj»r**-f5>^, *0fe3WC»J6LT« 

[0046] r fcfc-e. *mfc©«i8oa»fi«^*B 

4 1T14, 17U-ix*e»*JU LED7r, 7g, 

7b»6nmiKft(cR, g, B©*ftjfc*a»*tf» & 

L E D 7 r , 7g, 7 bfr6fe) , ££ti!l^•r3*<1'S:'•7" 
£ftA7'f 5>yt*HW* 
■£5C<hlc<fc»K SLED7 r, 7g. 7bfl»Sai** 

BftU &L ED7 r, 7g, 7 bfrettiftS'tlSfeft 
[0 0 4 7] *HJ6<Dflag©«l*ffi£5*gg4 1 ^ 

7*6's©!Hlfl«B1'b1«t)r?»tJ. *LT» fe#J»ifc 

<m : &7rzztMz£wmmffimfc-?i*. px hs 
jHS^fttfJt-ikstifc^jfta^-f m 

[0048] [a! 2 OgarettO&MBflOTSB] tt 

■r *mm<om2(Dnimm<Df9Lfiimm7r&w.*:. mi 
a*B»A7n$>x hi 3ti*nssm^ 



SB1 1 bWk 1 ?* hM*>U7"5 2<b£WL7V5o Tft 
t>*» R, G, B©*fe3t*ffl»Rrilftatt0^y7'L 
ED8R, 8G, 8BtfJFDB«tCi»U*ftrfcLED7U 
-<2i:, *y7*LED8R. 8G, 8BK#j£LTBB 

uyX3(Dtti*«iefcRttSftfctt»u>xi 2^. * 

lOT'SBA?'!' M;U75 2£, «A5-T 2 
lC«fcoT£«*tlfc»**** y-V4 3»Ctt*»WT 

*s»u>X4 4^4i»6«w«i***iTi' k *. ssa^-r 

<77h'^ A3&SC05»ffl»a-tiU 5 3 tfffiffl* tU 
«316«5 4tfHtt6nT^*o 
[0 0 5 0] *HS6J$g®j8a7n^x** 5 1 icfif 

n&KZtommK l e D*B&?efc*££ 

a®filS3We»0*A7*P 5>x * * v * 

i^tix 6fe)t*ia»Rrii4 1 oo!>awsB*B*s y-c 

^P<y7S7-S<Dfe»ll^^ ^PX^f-r^ P'f 
y ^ 7* y Xix«Ofe^ia3l6¥»*«7lfc 3 *SM>*fl7* 
p^i^^tLTt*^. ±fBHtS»^Ttt* 
»W©!Sifl«B*JSa«8*^8Btcfflt^ffil*^ Ltc 

t\ BaaaoBs^BJcfflt^cttT**. 

[0052] 

BiWBIBte«fetitf» BBWB«(c»LT»*tffi<» <fc 

y^-ftBW^imr^ct^T**. *«wio 
[@E(D©#%iJi^] 

m 1 J i o«st««©!awiSB*wr« 

[0 2 ] *^^(Dm 2 OlItt^B^BKttH^'riR 
[03] RU BWWIBOHJI*U>X©B»fil*wr« 



1 



(8) 



^200 3-3 30 1 0 9 



[E5] *mi<m3<onmm<omwm&mn 

[06] n, w®2im<D%ikmnMmBtt<D%Bmz 

[@7] mw&w<»w&m*mw!mim?iz> 
*. 

[08] ®. wmm<»mmm*fK?mmiimzz> 

So 

[09] Rk JSWItB©^«*iST**M«HT* 

[010] *$sie<d3c 4 oimmoRinaB^r 
[011] MfmmvKmtttmtmmK 
[012] *^^<om i <mmmmm/mmm 

[013] *8E<DJg 2 ®£WBtt<D&^«CT&l 
T* 3»A Xn *J i -7 * ®«KfllJftB|-?& So 



[&#©f»E] 

1. 1 1, 1 3, 1 5, 1 7, 2 1, 23, 25, 2 

7, 3 3 KPBflM 
2 L E D7K 

3 , 2 4 7—i ia y K U>X (r-/ 

4, 2 8 Py KUVX OOfett) 

5, 12, 12r, 12b, 2 6 WWUVX (3t¥* 

6, 5 2 fcft^-f h/\*/UX (ttR6H1U& %sm) 
7 Sfi 

8, 8R, 8G. 8B fvAED (BitftWX?) 
1 8 t*ltJI 

1 9, 2 2 =7- 

2 9a, 29b &#/\°$-> 

3 0 X/U-*-/U 

31 

4 1,51 ftAXa£?x9$ 

4 4 w&uyx 



[01] 



[02] 






[04] 




(11) 



ftFJ20 0 3-3 30 1 0 9 



(51) Int. CI. 7 



G0 3B 21/00 
H 0 1 L 33/00 



G0 2F 1/13 



1/13357 



505 



F I 

G 0 3 B 21/00 
H 0 1 L 33/00 



f-73-K mm 

D 3K042 
M 5F041 
N 



F2 1 Y 101:02 
F 2 1 M 1/00 



// F2 1 Y 10K02 

F$—U (##) 2H042 AA02 AA18 AA26 

2H052 BA02 BA03 BA09 BAM 

2H088 EA13 EA15 EA16 HA24 HA28 
MA06 

2H091 FA26X FA26Z FA45X FA45Z 

LA17 LA30 HA07 

2K103 AA01 AA05 AB01 AB04 BA01 



BA02 BA05 BA11 BC42 BC50 
CA40 

3K042 AA01 AC06 BC08 BC09 
5F041 AA06 0A13 DA14 DA36 DA43 
DA78 EE25 FF11 



